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Description 

VIBRATION SYSTEM FOR CONCRETE PIPE 

MAKING MACHINES 

Background of Invention 

[0001] This invention relates to macliines and processes for 

manufacturing concrete products, sucli as concrete pipe, 
manholes, catch basins, and the like, and more specifi- 
cally, the invention relates to the "dry-cast" method of 
manufacturing concrete products which requires a system 
for providing vibration to the core of the concrete mold 
during the fill and pressure-head cycles of the manufac- 
turing process. 

[0002] In the dry-cast method of manufacturing, concrete vibra- 
tion is necessary to consolidate the concrete products 
prior to curing. The inner mold, or core, of a concrete 
mold therefore contains a vibration system normally con- 
sisting of eccentric weights mounted on a central shaft 
driven by electric or hydraulic motors. An example of a 
dry cast concrete pipe making machine using a vibration 


system is show in U.S. Patent No. 4,708,621. 

[0003] For optimum consolidation of tlie concrete products pro- 
duced by the dry-cast method, it is desirable to have the 
vibration distributed evenly along the entire length of the 
mold. Many current systems make use of a separate vi- 
bration unit which is assembled outside of the core. These 
systems contain a central shaft or shafts, supported by a 
series of bearings, to which eccentric weights are fixed. 
The shaft assembly is mounted in a structural tube which 
is then fastened inside the core of a concrete mold. These 
vibration units are either driven by a directly mounted hy- 
draulic or electric motor or by coupling to an external 
drive unit. These prior art vibration units are made so that 
they can be removed and placed in cores of other sizes, 
where adjustment of the eccentric weights may be re- 
quired because cores of different masses require different 
vibration output for optimum performance. 

[0004] In some other prior art systems, multiple electric vibrators 
are mounted inside the core and are coupled with shafts 
fastened to and supported by the vibrator shafts. This 
type of system requires suitable access to allow alignment 
and fastening of each vibrator and coupling shaft. In small 
diameter cores, limited access makes installation and re- 


moval of such systems difficult because when removing or 
replacing the electric vibrators, the coupling shafts must 
also be removed. There is therefore a need for an im- 
proved vibration system that will provide advantages over 

the existing prior art systems. 
Summary of Invention 

[0005] The invention provides for a vibration system which uti- 
lizes a precisely manufactured inner mold core that con- 
tains mounting surfaces for two coupling shaft bearings 
and two electric vibrators. The bearing mounting surfaces 
are accurately located with respect to the electric vibrator 
mounting surfaces. This allows the mold core to become 
the vibration structure. The electric vibrator mounting 
surfaces are at each end of the core, and the coupling 
shaft, supported by two bearings, is of such diameter to 
allow it to span between the vibrators without excessive 
deflection. A jaw-type coupling hub is keyed and fixed to 
each end of the coupling shaft. Each electric vibrator also 
has a jaw-type coupling hub fixed to one end of its ec- 
centric weights. The eccentric weights of both electric vi- 
brators are aligned upon assembly in the core. The cou- 
pling shaft along with the two support bearings are in- 
stalled first in the core. The electric vibrators are then in- 


stalled by aligning the coupling hubs and fastening to the 
mounting surfaces. The vibrator eccentric weights are set 
exactly for the core they are being installed in and no fur- 
ther adjustment is required. Because of the novel arrange- 
ment of the system of the invention, the electric vibrators 
can be completely removed without disturbing the cou- 
pling shaft. 
Brief Description of Drawings 

[0006] Fig. 1 is a perspective view of an inner core or mold of a 
pipe making machine with the vibration system of the in- 
vention in place; 

[0007] Fig. 2 is A side elevational view of the inner mold with a 
portion of the mold broken away and with the vibrator as- 
semblies removed to illustrate the coupling shaft and its 
mounting inside the mold. 

[0008] Fig. 3 is a perspective view of the upper vibrator assem- 
bly; 

[0009] Fig. 4 is a perspective view of the lower vibrator assembly; 
and 

[0010] Fig. 5 is a perspective view of a portion of the vibration 

system and illustrating the shaft coupling arrangement 

with the vibrator assemblies. 
Detailed Description 


[0011] Referring first to Figs. 1 and 2, tliere is shown a typical in- 
ner mold 10 of a cylindrical shape for producing a round 
concrete pipe. The inner mold 10 has a wall 11 with an in- 
ner surface that defines an interior space 13 having a lon- 
gitudinal axis and a diameter substantially equal to the 
outer diameter of the mold 10. The inner mold 10 can 
also be of an elliptical, rectangular or other geometric 
configuration depending upon the type of concrete pipe 
being produced. The inner mold 10 is supported on suit- 
able supporting structure 12 and extends vertically to 
form the core of the mold. As is well know to those skilled 
in the art, a jacket or outer mold (not shown) is lowered 
over and surrounds the inner mold 10 to create an annu- 
lar space into which concrete is poured to form the con- 
crete pipe. 

[0012] Welded or otherwise suitably secured inside of the inner 
core 10 are an upper vibrator mounting plate 14 and a 
lower vibrator mounting plate 16. In addition, there are 
secured inside of the inner core 10 vertically-spaced apart 
upper bearing mounting plate 18 and lower bearing 
mounting plate 20. As shown in Figs. 1 and 2, bearing 
plates 18 and 20 are positioned between the vibrator 
mounting plates 14 and 16 and are accurately located 


with respect to the vibrator mounting plates 14 and 16. It 
is important that the bearing mounting plates 18 and 20 
provide bearing mounting surfaces that are concentric to, 
parallel with, and a specific distance from, the vibrator 
mounting surfaces provided by the vibrator mounting 
plates 14 and 16. To achieve concentricity, as well as a 
machined mounting surface to achieve the desired paral- 
lelism, both the bearings and electric vibrators that are 
mounted on the mounting plates as described hereinafter 
should have machined pilot diameters. The bearing 
mounting plates 18 and 20 support shaft bearings 22 and 
24 which in turn support a rotatable coupling shaft 26. 
Mounted on and rotatable with the coupling shaft 26 are 
an upper shaft coupling hub 28 and a lower shaft cou- 
pling hub 30. As shown, the coupling hubs 28 and 30 are 
interiorly of the vibrator mounting plates 14 and 16, and 
each is of the jaw type having a plurality of outwardly pro- 
jecting teeth or jaws 29. The coupling hubs 28 and 30 are 
keyed to the coupling shaft 26 so that the jaws 29 of the 
hubs are exactly aligned from end to end. 
[0013] The assembly described thus far is illustrated in the eleva- 
tional view of Fig. 2. This assembly forms the synchroniz- 
ing assembly of the inner mold 10 that can be connected 


to an upper vibrator assembly 32 and a lower vibrator as- 
sembly 34 which are mounted on the upper vibrator 
mounting plate 14 and lower vibrator mounting plate 16, 
respectively. The basic synchronizing assembly of Fig. 2 is 
manufactured for and becomes a part of each inner mold 
of a pipe making machine. Obviously, concrete products 
of different sizes require molds of different sizes. How- 
ever, using the principles of the invention, the same vi- 
brator assemblies can be used for all the molds regardless 
of size because of the unique design that provides for 
connection of the synchronizing assembly with the vibra- 
tor assemblies. These assemblies 32 and 34 are shown in 
Figs. 3 and 4, respectively, and since the assemblies 32 
and 34 are substantially identical, only one of them will be 
described with the same components of each assembly 
having the same reference numerals. Each vibrator as- 
sembly 32 and 34 has a vibrator coupling hub 36 of the 
jaw type having a plurality of outwardly projecting jaws 
37. Each vibrator coupling hub 36 is driven by an electric 
motor 38 which receives power from a power source 
through power cord 40. Hydraulic motors could be used 
as well. The motor 38 of each assembly 32 and 34 drives 
eccentric weights 42 that when driven, create the desired 


vibration in tlie inner mold 10 wliicli becomes tlie vibra- 
tion structure. Tlie coupling hubs 36 are also fastened to 
the vibrator eccentric weights 42 in a specific alignment 
as more fully described hereinafter. 
[0014] As shown in the drawings, the jaws 29 of the coupling 

hubs 28 and 30 will mesh together with the jaws 37 of the 
vibrator coupling hubs 36 only in discrete positions, in the 
illustrated embodiment this being four. When the hubs are 
thus meshed, a complete coupling between each end of 
the coupling shaft 26 and the vibrator assemblies 32 and 
34 consists of two opposing Jaw-type coupling hubs the 
jaws of which are engaged. Preferably, as shown in Fig. 5, 
the engaged hubs of each coupling are provided with an 
elastomeric element 44 sandwiched in between them. The 
element 44 has recesses molded into it that allow the jaws 
of the opposing coupling hubs to mesh into it without ac- 
tually touching each other. The primary purpose of the 
coupling element 44 is to accommodate slight misalign- 
ment between coupled components. The more accurate 
the alignment between mating components, the longer 
the vibration system will last. The element 44 also pre- 
vents metal-to-metal contact and wear of the coupling 
hubs, and the elements 44 can be replaced without re- 


placing the rest of the coupling assembly. 
[0015] When assembling the vibration system of the invention, 
the coupling shaft 26 along with the two shaft support 
bearings 22 and 24 are installed first in the inner mold 
10. When installing the vibrator assemblies 32 and 34 in 
the inner mold 10, the upper vibrator assembly 32 is in- 
stalled first by mounting it on the upper vibrator mount- 
ing plate 14 with the vibrator coupling hub 36 engaging 
the upper shaft coupling hub 28 in any one of the four 
discrete positions defined by the jaws of the coupling 
hubs 28 and 36. When installing the lower vibrator as- 
sembly 34 on the lower mounting plate 16, the eccentric 
weights 42 of the lower assembly 34 are aligned by hand 
so that the jaws of the lower shaft coupling hub 30 and 
the coupling hub 36 of the lower vibrator assembly 34 en- 
gage in the one position, out of the four possible posi- 
tions, that allows the eccentric weights 42 of the lower vi- 
brator assembly 34 to line up directly with the eccentric 
weights 42 of the already installed upper vibrator assem- 
bly 32. This will assure proper alignment and synchro- 
nization of the vibrator assemblies 32 and 34. Proper and 
accurate coupling alignment will provide long life of the 
coupling elements and hubs, shaft bearings, and the in- 


ternal bearings of the vibrator assemblies. l\/lisalignment 
in eitlier tlie radial (concentric), axial (distance), or angular 
(parallelism) directions will shorten the life of the coupling 
elements and vibrator bearings. 

[0016] From the above description, it will be evident that the vi- 
bration system of the invention has numerous advantages 
over prior art systems. For example, the system of the in- 
vention reduces the vibration power required by eliminat- 
ing the need to vibrate the additional weight of a separate 
vibration unit and also has a lower cost than one utilizing 
separate vibration units. Also, once installed, the coupling 
shaft 26 does not require removal for normal mainte- 
nance, but the vibrator assemblies 32 and 34 can be com- 
pletely removed without disturbing the coupling shaft 26. 
Thus, the system of the invention allows for repair or re- 
placement of either vibrator assembly without disturbing 
the coupling shaft or its alignment, thus simplifying these 
tasks. Moreover, the system of the invention provides for 
quick change-over of molds in the production machine 
because of the self-contained nature of the synchronizing 
assembly that requires no adjustments when connecting it 
to the vibrator assemblies. 

[0017] Having thus described the invention in connection with 


the preferred embodiments thereof, it will be evident to 
those skilled in the art that various revisions can be made 
to the preferred embodiments described herein without 
departing from the spirit and scope of the invention. It is 
our intention, however, that all such revisions and modifi- 
cations that are evident to those skilled in the art will be 
included within the scope of the following claims. 


